To identify and weigh the various criteria for priority setting, and to assess whether a recently evaluated lung health programme in Nepal should be considered a priority in that country.
Introduction
With the advent of many new initiatives to increase funding for health care in developing countries, such as the Global Fund to Fight HIV/AIDS, Tuberculosis and Malaria (Global Fund 2005) , the need for rational priority setting at country level is becoming more and more apparent. Countries have always been asking whether the interventions they are doing are the best use of resources, but now also need to plan strategies if the initiatives to raise additional funds for health are successful.
KEY MESSAGES
Different criteria are put forward to guide resource allocation decisions in health, but are typically studied in isolation. As a result, their relative importance cannot be determined, and interventions cannot be prioritized accordingly. This paper employs an innovative approach, multi-criteria decision analysis, to guide priority setting in the public health sector in Nepal.
Based on local values and judgements, the analysis identifies the rational criteria for priority setting, weighs their relative importance, and applies this to assess the relative priority of a lung health programme in Nepal.
However, priority setting has often been implicit, based on decisions made in the past, or resulting from 'unintended outcomes of the various pressures on providers, government agencies, purchasers and patients' (Ham 1997; Martin and Singer 2000; Segal and Chen 2001) . It is argued that only by using an explicit approach to priority setting can resources be directed to maximize the achievement of societal objectives in relation to health (Segal and Chen 2001) . The use of costeffectiveness analysis has often been proposed as such an explicit approach, but many other criteria for priority setting have also been put forward, including medical (such as burden of disease) and non-medical criteria (such as age of target population) (Kapiriri et al. 2003; Baltussen and Niessen 2006) . Recently, the development of a multi-criteria approach to priority setting-or more generally labelled multicriteria decision analysis (MCDA)-has been identified as one of the important issues in health system research (Mills et al. 2004) .
In stark contrast with the near-absence of applications of MCDA to allocation decisions in health, is the widespread acceptance and routine use of MCDA in other disciplines, for example to structure remedial decisions at contaminated sites in environmental sciences (Linkov et al. 2004) . MCDA has also been applied in agricultural (Land and Plant Nutrition Management Service 2005), energy (Hirschberg et al. 2004) and marketing (McDaniel et al. 2005) sciences. In those disciplines, MCDA has evolved as a response to the observed inability of people to effectively analyse multiple streams of dissimilar information. The analysis establishes preferences between intervention options by reference to an explicit set of criteria that the decision-making body has identified (National Economic Research Associates 2000) .
Following the experience of MCDA in those disciplines, we aim to develop a similar approach to prioritize intervention options in health. It has been argued that successful MCDA in health should: (1) involve quantitative rather than qualitative analysis since the priority-setting process involves many criteria and many interventions, and intuitive processing of this data can lead to unjustified conclusions; (2) cover a comprehensive set of criteria relevant for decision-making; (3) consider criteria simultaneously to allow trade-offs between various criteria; (4) establish the relative importance of criteria in a way that allows a rank ordering of a comprehensive set of interventions; and (5) be strongly embedded in the organizational context (Baltussen and Niessen 2006) . This paper explores the potential of discrete choice experiments (DCE) in this process, carried out alongside similar studies in other settings . DCE provide one way of analysing and communicating preferences for different interventions to policy makers (Ryan and Gerard 2003; Kjaer 2005) .
In an explorative analysis, the approach is used to support current policy making in Nepal on the implementation of the Practical Approach to Lung health (PAL) programme. The programme, initiated by the World Health Organization, introduces a set of guidelines on integrated case management of pneumonia, tuberculosis (TB), chronic obstructive pulmonary disease (COPD) and asthma (Scherpbier et al. 1998; Nelson et al. 2004; WHO 2004; ten Asbroek et al. 2005) , and is intended to promote better lung care for school-aged children, youths and adults at first-level health facilities. In a pilot implementation in Nepal, PAL was found to be more costly but more effective than current treatment guidelines for lung disease in Nepal, and thereby relatively cost-effective . The topic of discussion in Nepal is now whether PAL should be scaled up to other districts and eventually to the whole country. The nation-wide implementation of the intervention will require significant resources , and thereby obviously competes with other interventions in, for example, HIV/AIDS, maternal and child health for scarce health care resources. These and related issues were discussed in a workshop on the future plans of scaling up PAL in Nepal, and the present study was conducted alongside this workshop. It thus provides a unique opportunity to compare a rational approach to decision making with those discussions that are actually taking place.
Methods

Discrete choice experiment
In a DCE, respondents choose their preferred option from sets of hypothetical options, each consisting of a bundle of attributes or criteria that describe the option in question, with each criterion varying over a range of levels. The criteria are constant in each scenario, but the levels that describe each criterion may vary across options. Analysis of the options chosen by respondents in each set reveals the extent to which each criterion is important to the decision at hand (Ryan and Gerard 2003; Kjaer 2005) . Running a DCE involves a number of steps, and these are discussed in turn.
Definition of criteria and levels
We organized two group discussions to identify the relevant criteria and related levels to be included in the DCE, which included a total of seven policy makers and people otherwise involved in regional health care programmes. A wide range of criteria were mentioned, and summarized in a number of categories. Some criteria put forward in these discussions were related to common aspects of all interventions, such as the need to improve access to health care. In as far as these criteria related equally to all interventions, they were not retained in the subsequent research. Furthermore, the economic impact of a disease was discussed as a priority criterion and was later summarized into including a specific age category for the income-generating population (considered as those between 15 and 59 years). The group discussion resulted in the identification of six criteria with associated levels. These are shown in Table 1 (together with their coding for the regression analysis).
Experimental design and data collection
On the basis of four criteria measured at two levels, and two criteria at three levels, 144 unique scenarios can be defined for inclusion in a full factorial experimental design in DCE (Ryan and Gerard 2003; Kjaer 2005) . However, to avoid informational overload, the use of a fractional factorial design including a limited number of scenarios is often suggested (Ryan and Gerard 2003) . Our fractional factorial design included a subset of 18 scenarios (representing an orthogonal array), to allow for estimation of all main effects (Sloane 2005) . Each of these 18 scenarios was paired to its mirror image so as to retrieve the maximum information from each choice. An example of a pair of scenarios is given in Figure 1 . The DCE survey was administered during three sessions with policy makers in health and health professionals involved in mid-level health care management and public health provision. All respondents had at least 2 years professional experience in the health sector. The sessions were organized around a workshop on the future plans of scaling up PAL in Nepal. Respondents were familiarized with the conceptual framework and worked through a number of examples before they embarked on the DCE exercise. In total, 66 respondents (43 men and 23 women, mean age 38.6 years) made choices between 18 sets of scenarios.
Data analysis
All levels for all criteria were qualitative and were dummy coded. Dummy coding involves that a criterion with L qualitative levels is transformed into L-1 dummy variables Figure 1 Example of pair of interventions in a discrete choice experiment in which each dummy is set equal to 1 when the qualitative level is present and set equal to 0 if it is not. Binary logistic regression models were used to analyse the response data, with the following equation being estimated:
where P is the probability of an intervention being chosen by the respondents, b 0 the intercept term, bi (i¼ 0-26) the parameters of the model to be estimated, e the unobservable error term and all other variables are as defined in Table 1 .
To control for differences in attractiveness of scenarios we added dummies for scenarios to the equation. We assume a main-effects additive probability model, which derives a linear combination of the weights of each level of all criteria. It is standard practice in a DCE to assume such a linear function. It has been observed that, given the inclusion of dummy variables, this model does not impose an interval scale or ordinality on the relationship between the criteria and predicted probability scores (Kjaer 2005; Ryan et al. 2006) . The results are presented as regression coefficients, average marginal effects and relative contributions. Regression coefficients indicate the sign of the effect of a variable on the probability of selection of an intervention, but have no direct quantitative interpretation here. Average marginal effects can be quantitatively interpreted and reflect the change in probability of selection of an intervention following a change in a single variable. The average marginal effects are computed by taking the difference in estimated probability of P with and without the variable, while holding the distribution of the other variables at their sample value, and then taking the sample mean of these differences. The relative contributions indicate the contribution of one criterion to the variation in preferences explained by the model (Efron's R 2 ). These contributions are calculated by computing Efron's R 2 with the model that excludes the criterion of interest while holding the coefficients of the other criteria constant. This procedure allows us to evaluate the contribution of criteria irrespective of the number of levels they have.
Composite league table
Next, we considered a large set of 33 interventions as comparators for the PAL programme. These interventions are related to child and maternal health, TB and HIV/AIDS, and address an important part of the burden of disease in Nepal. They cover the disease areas as put forward in the health-related Millennium Development Goals adopted by the United Nations including Nepal (United Nations 2000), and we therefore regard them as relative priorities in health in Nepal. The cost-effectiveness of interventions was based on work by the WHO-CHOICE project (Evans et al. 2005a Table 3 , where '0' denotes the absence and '1' the presence of a level). Next, the 'probability of selection' was estimated for each intervention using equation (1). Subsequently, all interventions were rank ordered on the basis of this 'probability of selection', on the assumption that it relates in a positive way to the attractiveness of that intervention. The results can then be interpreted as a composite league table, with the most attractive interventions at the top and the least attractive interventions at the bottom.
Results
The results of the discrete choice experiments are shown in Table 2 . All coefficients were significant and their signs had the expected direction. The marginal effects show, for example, that interventions that target severe diseases have a 19.7% higher probability of being selected than interventions that target nonsevere diseases, other things being equal. Also, interventions that target people of the middle-age group have a 12.7% higher probability of being selected than interventions that target the young, but those that target the elderly have a 30.5% lower probability of being selected. Overall, interventions that target severe diseases, many beneficiaries, people of the middle-age group, have large individual health benefits, lead to poverty reduction, and are very cost-effective have a higher probability of being selected than interventions without (one of) those characteristics.
The relative contributions show that age of target group is the most important criterion, followed by individual health benefits, severity of disease, cost-effectiveness and number of potential beneficiaries. The least important criterion is poverty reduction. The model explained 31% of all observed variance in preference.
The composite league table shows that interventions with the highest probability of selection are in TB control, followed by oral rehydration therapy for diarrhoea and case management of pneumonia in child health, and several interventions in HIV/ AIDS control including the provision of antiretroviral therapy (Table 3) . PAL ranks 13th. On the basis of cost-effectiveness information alone, the rank ordering would be less differentiated, and PAL would be ranked 27th only (not in Table) .
Discussion
This paper has shown the feasibility of simultaneously accounting for efficiency, equity and societal concerns in prioritization decisions, and its potentially large impact on priority setting. For example, whilst PAL would be given low priority under pure efficiency considerations, it would be ranked much higher if the policy maker was also concerned about severity of disease, number of potential beneficiaries, age, individual health benefits, and poverty reduction. By showing the relative importance of the different criteria, policy makers can clearly see the implications of tradeoffs between different concerns on prioritization decisions.
The results seem to follow common perceptions on people's preferences. For example, respondents give priority to (interventions for) people of middle age compared with the young and old, and this is in line with the concept of age-weighting in the calculation of disability-adjusted life years (DALYs) in burden of disease studies (Murray and Lopez 1997) .
The evaluation of PAL in the period 2002-2004 was led by the National Tuberculosis Centre (NTC), and was seen as one of its potential priority programmes to combat the increase of TB (ten Asbroek et al. 2005 ). An important operational issue in the implementation is the budget impact of PAL incurred by its training costs . Overall, PAL leads to significant cost savings but these fall on the patient and not on the budget of the government. If no additional resources become available, it is not sure whether PAL will be scaled up to the country as a whole. This situation seems to contradict with our findings that indicate PAL as a priority programme.
One political explanation for this apparent contradiction is the rigidity of the resource (re)allocation process (Murray et al. 2000) . If PAL was indeed a priority in Nepal, vested interests and the influence of political groups could make the reallocation of resources from unattractive programmes to more attractive, priority, programmes, such as PAL, difficult. This would reiterate the importance of rational priority setting processes as proposed in this paper. Another, merely methodological, explanation is the absence of high-level decision-makers in the working groups, to identify criteria for priority setting. As a consequence, the views of those who take the final programme decisions were not included to the optimal extent, and led, for example, to the omission of criteria like budget-impact in the analysis. PAL might not have been a priority programme in our findings if budget-impact had been included as a criterion.
The composite league table should be considered as illustrative only. First, the interventions that were included as comparators for the PAL programme do not reflect the variety and nature of all interventions that are currently implemented in Nepal. For example, many of the child interventions are presented here in isolation, but are carried out in Nepal in the Integrated Management of Childhood Illnesses (IMCI) programme. Secondly, not all information on criteria and levels was available for all interventions to construct the composite league table. This also applies to the PAL programme: the economic evaluation only included the short-term gains in quality of life, not the long-term gains in mortality reduction , and this may have underestimated its health effects and cost-effectiveness, and consequently its ranking in the composite league table. On the other hand, if we had classified lung health diseases as non-severe, PAL would be rank ordered 26th in the present list.
This study has elicited the health preferences of policy makers in Nepal, on the assumption that these legitimately represent the preferences of the nation as a whole. Whether preferences of members of the general public are more apt in this context is a topic of much debate (Wiseman 2005) . To foster that discussion, future studies could compare preferences of policy makers with those of members of the general public. This paper has introduced the concept of a composite league table to guide priority setting in health. It thereby responds to the recent call for the development of MCDA for priority setting (Mills et al. 2004) . This can be an important step forward to a rational approach to priority setting in developing countries. The approach meets the conditions for successful MCDA in health as recently put forward by Baltussen and Niessen (2006) : in a quantitative manner, a comprehensive set of criteria (as identified though group discussions) is considered simultaneously allowing trade-offs (in the DCE) and rank ordered (on the basis of their probability of selection). However, the priority-setting process was not embedded in the organizational context (e.g. Ministry of Health in Nepal) and its results have not been discussed with a range of stakeholders as organized, for example, in an advisory panel. This has indeed limited the relevance of results for actual policy making, and follow-up research should aim to embed the approach in that context. The overall methodological approach is generalizable to other settings. Its application to another country would require the identification of priority-setting criteria relevant to that country, including marginal effects to derive 'probabilities of selection' for the interventions, to arrive at a country-specific composite league table.
Conclusion
This explorative analysis suggests that the lung health programme is among the priorities in Nepal when taking into account a range of relevant criteria for priority setting. The multi-criteria approach can be an important step forward to rational priority setting in developing countries. 
